Résumé. 2014 As an application, the hyperfine structure of two iodine lines has been studied by saturated absorption spectroscopy and the variation of the linewidth of the hyperfine components with iodine pressure has been determined.
HAL Id: jpa-00231378 https://hal.archives-ouvertes.fr/jpa-00231378
Submitted on 1 Jan 1977
HAL is a multi-disciplinary open access archive for the deposit and dissemination of scientific research documents, whether they are published or not. The documents may come from teaching and research institutions in France or abroad, or from public or private research centers.
L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. Since the first successful operation of a cw dye laser in 1970 [1] , this device has been considered to be a very promising tunable and monochromatic source for spectroscopic and even metrological purposes. However, the subsequent huge amount of work performed in this direction in many laboratories has revealed the numerous difficulties to be solved [2] . Sources suitable for sub-Doppler atomic spectroscopy, where one is dealing with linewidths of some 10 MHz, are now readily obtained but the much narrower sources needed for molecular spectroscopy and metrological applications are only beginning to become available [3, 4] . In this paper we describe a dye laser to which several servo loops confer a linewidth of 5 parts in 1010 (250 kHz FWHM), a frequency stability of 1.5 part in 1012 over 100 s and an amplitude stability better than one part in 104. The device has been tested with iodine saturated absorption lines. In order to obtain a high short and long term frequency stability together with some tunability of the laser, it is necessary to use three successive servo loops [3, 4, 5] whose principle is depicted in figure 1 For spectroscopic studies of weak and narrow transitions, a good amplitude stability is also required. An electrooptic amplitude corrector [7, 3] is used for this purpose, giving an amplitude stability exceeding one part in 104.
In order to test the spectroscopic potentialities of the device, we have set up a saturated absorption experiment on iodine vapour in a ring configuration. Enhancement of the signal to noise ratio was obtained through a modulation of the saturating beam together with observation of the difference between two probe beams [8] . Optical feedback was nearly suppressed by using crossed polarizations for the probe and saturating beams. It was thus possible to align them perfectly and minimize the residual Doppler broadening, while increasing the interaction length and therefore the signal to noise ratio. The interference fringes appearing on the saturated absorption signal due to the remaining feedback could be eliminated by modulating the phase of the retroreflected light [5, 9] . Figure 3 shows the r hyperfine component [10] components linewidth extrapolated to zero saturating power. The change in slope occurring near 50 millitorr, which can also be observed on the variation of the shift of other lines with pressure [11] , is related to   FIG. 4. -Linewidth of the hyperfine components shown in figure 3 as a function of iodine pressure at zero saturating power.
the influence of velocity changing collisions [12, 13] . The 
